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(57) ABSTRACT 

A very extensive decoupling of the handle from vibrations in 

the hand poWer tool is obtained by the fact that, on each of 
tWo legs (5, 7) extending nearly parallel to the longitudinal 
axis (9) of the hand poWer tool, at least one lever (19, 21) 
oriented substantially at a right angle to the machine’s 

longitudinal axis (9) is hinge-mounted at one of its tWo ends, 
and by the fact that the levers (19, 21) are hinge-mounted at 
their other ends to a region of the machine housing (1) 
located between the tWo legs (5, 7) of the handle (3). 

1 Claim, 3 Drawing Sheets 

Z 



U.S. Patent Jul. 18, 2006 Sheet 1 of3 US 7,076,838 B2 

5 

8 34V?” //////////////// 

l 
37 

) 
‘R3 17 



U.S. Patent Jul. 18, 2006 Sheet 2 0f 3 US 7,076,838 B2 

5 .i/ / / /////////'////f// 

> 
a 

/ 
¢ 
/ 

/ 

// 
/ 

'5 
4 

/ 

21 



U.S. Patent Jul. 18, 2006 Sheet 3 0f 3 US 7,076,838 B2 

5 

K all) 
1/ //// /// / ////7//77/ x// /,\///// ///@ 

/ ////////x// /x/// S 
7 



US 7,076,838 B2 
1 

HAND-HELD MACHINE TOOL WITH 
VIBRATION-DAMPED HANDLE 

BACKGROUND OF THE INVENTION 

The present invention concerns a hand power tool With 
vibration-damped handle that has tWo legs extending nearly 
parallel to the longitudinal axis of the hand poWer tool and 
that is coupled With the machine housing With spring action. 

In the case of hand poWer tools in particular having a 
striking drive, e.g., drilling hammers, chipping hammers, 
and the like, very strong vibrations occur in the machine that 
are transferred to the handle of the machine and are not only 
unpleasant for the operator, but they can be harmful as Well. 
For example, measures for damping the handle of a hand 
poWer tool against vibrations are made knoWn in DE 195 03 
526 A1. These measures include, for example, coupling the 
handle With the machine housing at one end via a damping 
spring or a spring system, and interconnecting the handle 
With the machine housing at the opposite end by means of 
a pivot joint. In this publication it is also proposed that the 
tWo ends of tWo legs of the handle extending parallel to the 
longitudinal axis of the hand poWer tool be interconnected 
With the machine housing via a vibration-damping material, 
e.g., a thermoplastic elastomer. It has been common, there 
fore, to interconnect the handle With the machine housing at 
tWo points. Even When one or more coupling points are 
equipped With damping means, a relatively high transfer of 
vibrations from the machine housing to the handle still takes 
place. 

The invention is therefore based on the object of provid 
ing a hand poWer tool With a handle of the type mentioned 
initially that is joined With the machine housing of the hand 
poWer tool With the simplest means possible in a largely 
vibration-damped manner. 

SUMMARY OF THE INVENTION 

The stated object is attained by the fact that, on each of 
tWo legs of the handle, at least one lever oriented substan 
tially at a right angle to the machine’s longitudinal axis is 
hinge-mounted at one of its tWo ends, and by the fact that the 
leaves are hinge-mounted at their other ends to a region of 
the machine housing located betWeen the tWo legs of the 
handle. Since the handle is coupled With the machine 
housing only via the levers and it has no other direct 
connection points With the machine housing, the handle is 
largely decoupled from vibrations in the machine housing. 
Additionally, the handle With the lever design has a great 
deal of stability. 

It is advantageous that the levers hinge-mounted on the 
individual legs of the handle are of equal length. This 
ensures that the relative motion betWeen the handle and the 
machine housing has nearly only one component in the 
direction of the longitudinal axis of the hand poWer tool. As 
a result, nearly no component motions occur in other direc 
tions that could impart additional acceleration to the opera 
tor’s hand. 

The levers can either share a common hinge point on the 
machine housing, or the hinge points of the lever can be 
located close to each other on the machine housing. 
A high level of synchronization of the motions transferred 

to the tWo legs of the lever can be obtained by the fact that 
the ends of the levers hinge-mounted on the machine hous 
ing comprise a rounding equipped With teeth, and that the 
hinge points of the levers are placed on the machine housing 

20 

25 

30 

35 

40 

50 

55 

60 

65 

2 
in such a Way that the teeth on the ends of the levers mesh 
With each other. This measure largely suppresses any tilting 
or tipping of the handle. 
The guidance and stability of the handle can be improved 

by the fact that tWo parallel levers oriented substantially at 
a right angle to the machine’s longitudinal axis are hinge 
mounted on the machine housing and on each of the tWo legs 
of the handle. 
The ends of the legs of the handle preferably bear against 

the machine housing With spring action. A further advanta 
geous embodiment for damping vibrations of the handle lies 
in the fact that one or more actuators capable of having 
electrical open-loop or closed-loop control are located 
betWeen the handle and the machine housing, Which said 
actuators dampen vibrations in the handle by counteracting 
a force or motion produced by the vibration of the machine 
housing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will be explained in greater detail beloW 
With reference to a plurality of exemplary embodiments 
shoWn in the draWings. 

FIG. 1 is a schematic illustration of a handle supported on 
the machine housing by means of levers, Whereby the levers 
have various hinge points on the machine housing, 

FIG. 2 is a schematic illustration of a handle supported on 
the machine housing by means of levers, Whereby the levers 
share a common hinge point on the machine housing, and 

FIG. 3 is a schematic illustration of a handle supported on 
the machine housing by means of tWo parallel rocker arms. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A schematic illustration of a hand poWer tool, e.g., a 
drilling hammer or a chipping hammer or the like, is shoWn 
in FIG. 1. The hand poWer tool is composed of a machine 
housing 1 in Which the machine drive is located, and a 
handle 3 coupled With the machine housing 1. The handle 3 
is designed in the shape ofa “U”, and has tWo legs 5 and 7 
that extend nearly parallel to the longitudinal axis 9 of the 
hand poWer tool. 
The ends of the legs 5 and 7 of the handle 3 preferably 

extend into pockets 11 and 13 integrally molded on the 
machine housing 1. In these pockets 11 and 13, the ends of 
the tWo legs 5 and 7 bear against the machine housing 1 via 
spring elements 15 and 17. These spring elements 15 and 17 
absorb the contact force applied by the operator to the handle 
3. An advantageous embodiment for damping vibrations in 
the handle lies in the fact that one or more actuators capable 
of having electrical open-loop or closed-loop control are 
located betWeen the handle 3iin addition to the springs 15, 
17 or Without springsiand the machine housing 1, Which 
said actuators dampen vibrations in the handle 3 by coun 
teracting a force or motion produced by the vibration of the 
machine housing 1. Such actuators are made knoWn, e.g., in 
EP 0 206 981 A2 or WO 98/21014. 
A lever 19, 21 is hinge-mounted on each of the tWo 

horizontally extending legs 5 and 7 in such a fashion that it 
is capable of being pivoted in the direction of the longitu 
dinal axis 9 of the hand poWer tool. The tWo levers 19 and 
21 are of equal length. The ends of the levers 19 and 21 
furthest aWay from the legs 5 and 7 are hinge-mounted on 
the machine housing 1 in a region located betWeen the tWo 
legs 5 and 7 in such a fashion that they are oriented 
substantially at a right angle to the machine’s longitudinal 
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axis 9. The hinge points 23 and 25 of the tWo levers 19 and 
21 on the machine housing 1 are located close to each other. 

The handle can be prevented from tilting or tipping using 
means that synchronize the motion of the levers 19 and 21. 
In order to obtain a high level of synchronicity of the 
movement of the tWo levers 19 and 21, the ends of the levers 
19, 21 hinge-mounted on the machine housing comprise a 
rounding 27, 29 equipped With teeth 31, 33. The hinge points 
23 and 25 of the tWo levers 19 and 21 are placed in such a 
fashion, and their roundings 27, 29 equipped With teeth 31, 
33 are sized in such a fashion that the teeth 31, 33 on the 
ends of the levers 19 and 21 mesh With each other. 

With the lever mechanism described hereinabove, the 
handle 3 is largely decoupled from vibrations in the machine 
housing 1 that are caused by a striking mechanism, for 
example. The decoupling of the handle from the machine 
housing is obtained by the fact that, due to the lever 
mechanism, no direct connection points betWeen the handle 
3 and the machine housing 1 are required to give the handle 
3 a high amount of stability. The levers 19 and 21 ensure that 
the handle 3 can make a motion relative to the machine 
housing 1 nearly exclusively in the direction of the 
machine’s longitudinal axis 9. Other component motions, 
e.g., tilting or tipping of the handle 3, are nearly ruled out 
due to the high level of synchronization of the tWo lever 
motions. 
When the machine is operated and the tWo levers 19 and 

21 are thereby displaced, the distance d betWeen the hinge 
points 35 and 37 of the tWo levers 19 and 21 on the 
horizontal legs 5 and 7 of the handle 3 changes Within a 
range of approx. 0.1 mm. This slight change in the distance 
d betWeen the hinge points 35 and 37 can be offset by 
designing the handle 3 in such a fashion or producing it out 
of such a material that it is permitted to undergo a certain 
elastic deformation. 

The exemplary embodiment of a hand poWer tool With a 
vibration-damped handle shoWn in FIG. 2 is the same as the 
exemplary embodiment shoWn in FIG. 1 except for the 
hinge-mounting of the tWo levers 19 and 21 on the machine 
housing 1. While the tWo levers 19 and 21 in the exemplary 
embodiment shoWn in FIG. 1 comprise hinge points 23 and 
25 that are located next to each other, the levers 19 and 21 
in the exemplary embodiment shoWn in FIG. 2 share a 
common hinge point 39 on the housing 1. In other Words, the 
tWo levers 19 and 21 are tumably supported on the housing 
1 on a common axis 39. 

A further exemplary embodiment of a hand poWer tool 
With vibration-damped handle 3 is shoWn in FIG. 3. All parts 
in this exemplary embodiment that have the same function 
as in the exemplary embodiments described hereinabove 
have the same reference numerals as those used in FIGS. 1 
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4 
and 2. The details described in conjunction With FIGS. 1 and 
2 Will therefore not be discussed in further. The main 
difference betWeen the exemplary embodiment shoWn in 
FIG. 3 and the exemplary embodiments described herein 
above is the lever mechanism that interconnects the handle 
3 and the machine housing 1. While each leg 5, 7 in the 
exemplary embodiments according to FIGS. 1 and 2 is 
interconnected With the machine housing 1 via only one 
lever, tWo parallel levers 41 and 43 are hinge-mounted on 
the legs 5 of the handle 3 and on the machine housing 1, and 
tWo parallel levers 45 and 47 are also hinge-mounted on the 
leg 7 and the machine housing 1. In other Words, each of the 
tWo legs 5, 7 is interconnected With the machine housing 
With spring action via a “parallel rocker arm” 41, 43 and 45, 
47. The parallel rocker arms 41, 43 and 45, 47 give the 
handle 3 stable support that is free of play, and they greatly 
suppress undesired component motions induced by move 
ment of the handle and travel in the direction of the 
machine’s longitudinal axis 9. 

With the exemplary embodiment in FIG. 3, each of the 
opposing levers 41, 45 and 43, 47 of the tWo parallel rocker 
arms shares a common hinge point 49, 51 on the machine 
housing 1. HoWever, as With the exemplary embodiment 
according to FIG. 1, the opposing levers 41, 45 and 43, 47 
can also have hinge points located next to each other and 
they can also be equipped With roundings on their ends that 
have meshing teeth. With this, a very high level of synchro 
nicity of the motions of the tWo legs 5 and 7 of the handle 
3 is obtained. 
What is claimed is: 
1. A hand poWer tool having a longitudinal axis (9), and 

comprising a machine housing (1), a vibration-damped 
handle that has tWo legs (5, 7) extending nearly parallel to 
the longitudinal axis (9) and coupled With the machine 
housing (1) With spring biasing, and 

tWo levers (19, 21) oriented substantially at a right angle 
to the longitudinal axis (9), Wherein each of the levers 
(19, 21) has one end Which is hinge-mounted to a 
respective one of the tWo legs (5, 7) of the handle (3), 
and Wherein each of the levers (19, 21, 41, 43, 45, 47) 
has the other end Which is hinge-mounted to a single 
region of the machine housing (1) located betWeen the 
tWo legs (5, 7) of the handle (3), Wherein the ends of the 
levers (19, 21) hinge-mounted on the machine housing 
(1) comprise a roundness (27, 29) equipped With teeth 
(31, 33), and the hinge points (31, 33) ofthe levers (19, 
21) are placed on the machine housing (1) in such a 
Way that the teeth (31, 33) on the ends of the levers (19, 
21) mesh With each other. 

* * * * * 


